Background
Intussusception is defined as the penetration or telescoping of a segment of bowel into a more distal segment. Intussusception is a common cause of small bowel obstruction, especially in children. This finding is much less common in adults and when present is often found in association with some sort of organic mass, such as a tumor or pancreatic divisum that acts as a lead point, dragging the proximal segment into the distal one.
Case Report
A 25-year-old female presented with 24 hours of acute onset, diffuse, non-radiating, abdominal pain. In addition, she reported 3 episodes of yellowish vomiting since the pain began, as well as obstipation.
On physical examination, there was significant abdominal bloating, hypoactive bowel sound, as well as generalized tenderness to palpation. No masses were appreciated and Dance's sign was not observed. Digital rectal examination was negative with an empty rectum. Vital signs on arrival were as follows: pulse 88 beats per minute; saturation 100%; temperature 36.5°C; blood pressure 140/70 mm Hg. Laboratory samples drawn in the Emergency Department showed mildly elevated white blood cells (Table 1 ). An abdominal computed tomography (CT) scan was done and revealed severe gastric distention associated with a severe distention of the jejunum and ileum. Distention was noted up to the height of the right iliac fossa where a small bowel in small bowel invagination was visualized. The intestinal wall remained vascularized with a notable amount of pelvic ascites. Severe intestinal obstruction was noted in the area of intussusception (Figures 1, 2 ).
Following this imaging result, a nasogastric tube was introduced for decompression, which yielded 400 mL of yellowish secretions directly after insertion. The patient was then admitted to the ward for observation in hope that the obstruction would resolve. She was kept NPO (nothing by mouth) and was given antibiotics and analgesics for pain control.
After 24 hours the symptoms persisted with 500 mL of secretions drawn from the nasogastric tube, as well as a notable increase in pain. A control scan was done and revealed a persistence of the small bowel obstruction. All of the bowel loops were dilated, filled with liquid, and showed air-fluid levels. The ileal intussusception was visible and 10 cm in length, with the distal part of the invagination entering the cecum. The walls of the invaginated loop were thickened and there was free liquid noted, but no pneumoperitoneum ( Figures 3, 4) .
The patient was then transferred to the operating room. Due to the extent of the dilation of small bowel, it was decided to begin the exploration by laparotomy instead of laparoscopy. An approximately 10 cm McBurney incision for the laparotomy was made at the level of the right iliac fossa.
Upon exploration, an ileo-ileo-cecal intussusception was found. Given the presence of this significant invagination, the mesentery was shortened which made mobilization of the ileo-cecal region outward difficult. Reduction of the intussusception was not possible so ileo-cecal resection was performed, and 10 cm of the ileum as well as half of the right colon were resected. It was decided to perform an isoperistaltic latero-lateral anastomosis. The anastomosis was ileo-ascending and was stapled. A thorough investigation of the small bowel was performed looking for additional lesions or a possible lead point as the cause of this intussusception, but the entirety of the small bowel was normal.
On the first postoperative day the patient was stable, reporting only mild pain; 100 cc of serous fluid was noted in the drain and the nasogastric tube produced 150 cc of fluid as well. On the third postoperative day the nasogastric tube was removed.
The patient gave flatus on the fourth postoperative day and a soft diet was started. The drain was removed on the seventh postoperative day and the patient was discharged soon after.
Samples of the small intestine were sent to pathology which reported mucosa whose villi are long, thin, and coated with a non-atypical epithelium. The chorion was congestive, with hemorrhage noted in the submucosa. In terms of the intussusception, focal ischemic necrosis of the mucosa was observed with replacement by a fibrin-leucocyte exudate. The submucosa was noted to be highly edematous and associated with congestion and a polymorphic inflammatory infiltrate. This infiltrate extended to the muscular layers and no signs of peritonitis were noted.
Discussion
Barbettein was the first to describe intestinal invagination in 1674 [1] . Intestinal intussusception is defined as the penetration or telescoping of a segment of gastrointestinal tract into a distally situated segment. This may result in emergency complications such as strangulation or bowel obstruction. The incidence of intussusception is by far the highest in children, and represents only a minority of intestinal obstruction cases in adults, about 1-5% [2] . Within the invagination, an organic lesion is noted in about 90% of the cases, which acts as a lead point, dragging the proximal segment into the distal one.
The majority of these intussusceptions, up to 90%, occur within the small or large bowel. The most frequent region where they occur is within the ileum, with ileoileal intussusceptions being the most common. Double ileoileal and ileocecal intussusceptions are less frequent [2] . The other 10% may be seen in the stomach or within a stroma that is surgically created [3] . A large study was performed in 1954 looking at a total of 745 cases of intussusception that were surgically diagnosed. This study noted the locations of the invaginations. These cases were reviewed and showed that invaginations were enteroenteric in 39% of cases, ileocecal in 21% of cases, colocolic in 17% of cases, and ileocolic in 13% of cases. The duodenum, stomach, or stomata was involved in about 10% of cases [4, 5] . Furthermore, the approximate male to female ratio was found to be about 2: 1 [6] [7] [8] .
The lesions that act as lead points to the intussusceptions may be related to benign, malignant, or idiopathic processes [3, 9] . In children, these are often idiopathic and many times a lead point is not found. However, adults often show malignant processes. In adults, even though the annual incidence is only 3 cases per 1 million inhabitants, a lead point or underlying cause is identified in 90% of cases [1] . Examples include small bowel tumors and pancreatic divisum. About 8% of intussusception cases of the small bowel are idiopathic with no identifiable lead point [8, 10] . This was the case with our patient. The entirety of the small bowel and the abdomen were searched without finding any evidence of an etiology, which is a rarity especially in an adult patient. Furthermore, other potentially contributing disease processes, such as abnormal peristalsis or thyroid abnormalities, were absent as well.
In a review by Felix et al., 63% of cases were noted as tumor related intussusceptions [11] . Intussusception has also been noted in patients with abdominal trauma and tropical sprue/ celiac disease. It has even been noted to occur in the postoperative period [11] [12] [13] . In addition, intussusception has a higher rate of occurrence in patients with acquired immunodeficiency syndrome (AIDS) related gut disease [14, 15] . All were absent in our patient.
In terms of the presenting symptoms, they are usually nonspecific in adult patients with intussusception. Pain is by far the most common symptom as it is present in 71% to 90% of patients. Following pain, other presenting symptoms include rectal bleeding and vomiting which are the next most common [9] . In our patient's case, symptoms were typical of those seen with obstruction. Furthermore, in about 10% of cases, an abdominal mass is noted on physical examination [8] .
The diagnosis of intussusception can often be made prior to surgery, but often laparotomy is required. Thirty patient cases were reviewed by Morera-Ocón et al. in 2009. They reported making the diagnosis of intussusception in 83% of the cases prior to surgery [4] . Laboratory studies are non-significant in this condition unless ischemia or perforation of the small bowel are present [16] . Diagnosis is often made by imaging. According to reported studies, diagnosis can be made by ultrasound in 33% of cases [17] ; plain radiographs in 60% of cases [18] ; barium enema in 36% of cases [8, 17] ; and CT scan in 72% of cases [7, 8, 17] . The classic donut or target sign may sometimes be demonstrated on ultrasound. This can sometimes be difficult to view due to excessive dilation of the bowels [6, 18] . Three patterns are often demonstrated on CT scan. These include the target lesion (as was seen in our case), a sausage mass with layers, and a reniform mass that occurs due to edema, mural thickening, and ischemia [6, 18] .
The use of laparotomy is more exigent for adult cases of intussusception and is used more so than hydrostatic reduction because of the increased incidence of underlying abnormalities [8] . Some reports advocate for attempted reduction of the intussusception before resection is performed [5, 19] . However, Azar et al. preferred to not reduce prior to resection [20] . Reduction was not possible for our patient. The management of intussusception by laparoscopy in adults is feasible, and can be done for both small bowel [21, 22] and large bowel cases [23, 24] . However, as in our case, when the small bowel was severely dilated, laparotomy was referred. A similar approach for ileocecal or colocolic intussusception with colon cancer resection by laparoscopy is founded regardless of the pathology [6] .
Conclusions
Intussusceptions, though rare in adults, are important to consider in cases of small bowel obstruction. Furthermore, even though an organic lead point, such as a small bowel tumor, is almost always found, here we report a case in which surgical exploration yielded no such finding. Other conditions, such as thyroid abnormalities and problems of peristalsis, may also be potential causes of intussusception and should be ruled out as well. In addition, it is important to notice the degree of distention caused by the obstruction as it can determine the surgical approach to exploration and decompression. Severe distention makes laparoscopy risky and laparotomy the recommended course of action.
